Brain-derived neurotrophic factor alleviates the oxidative stress induced by oxygen and glucose deprivation in an ex vivo brain slice model.
Brain-derived neurotrophic factor (BDNF) is considered as a putative therapeutic agent against stroke. Since BDNF role on oxidative stress is uncertain, we have studied this role in a rat brain slice ischemia model, which allows BDNF reaching the neural parenchyma. Hippocampal and cerebral cortex slices were subjected to oxygen and glucose deprivation (OGD) and then returned to normoxic conditions (reperfusion-like, RL). OGD/RL increased a number of parameters mirroring oxidative stress in the hippocampus that were reduced by the BDNF presence. BDNF also reduced the OGD/RL-increased activity in a number of antioxidant enzymes in the hippocampus but no effects were observed in the cerebral cortex. In general, we conclude that alleviation of oxidative stress by BDNF in OGD/RL-exposed slices relies on decreasing cPLA2 activity, rather than modifying antioxidant enzyme activities. Moreover, a role for the oxidative stress in the differential ischemic vulnerability of cerebral cortex and hippocampus is also supported.